Searching PAJ 



PATENT ABSTRACTS OF JAPAN 

(11)Publication number : 2002-146319 
(43)Date of publication of application : 22.05.2002 



^51Mnt CI C09J163/00 
(t5l)mtU - C09J 7/00 

C09J 7/02 
C09J171/12 
H05K 3/46 



(21 Application number : 2000-345067 (71 Applicant : THREE M INNOVATIVE 

PROPERTIES CO 

(22)Date of filing : 13.11.2000 (72)lnventor : KAWATE KOICHIRO 

ISHII SHIGEYOSHI 
SHIMADA HIROSHI 



(54) THERMOSETTING ADHESIVE AND ADHESIVE FILM USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a nonionic thermosetting adhesive capable of 
exhibiting temporary adhesion prior to thermosetting and excellent heat resistance after the 
thermosetting and an adhesive film using the thermosetting adhesive. 
SOLUTION: This thermosetting adhesive has 5-80 wt.% content of a caprolactone-modified 
epoxy resin and 80-5 wt.% content of a phenoxy resin jn the thermosetting adhesive 
. comprising an epoxy resin containing the caprolactone-modified epoxy resin, a curing agent 
for the epoxy resin and the phenoxy resin. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 



http://vmwl9.ipdl.inpit.go.jp/PAl/resuit/detail/main/wAAAEla4jNDA414146319Pl .htm 4/24/07 



AN 2002:384430 CAPLUS 
DN 136:387163 

ED Entered STN: 23 May 2002 

TI Thermosetting epoxy resin adhesive composition for multilayered electric 

circuit board and adhesive film made from the same 
IN Kawade, Koichiro; Ishii, Eibi; Shimada, Hiroshi 
PA 3M Innovative Properties Co., USA 
SO Jpn. Kokai Tokkyo Koho, 10 pp. 

CODEN: JKXXAF 

DT Patent 

LA Japanese 

IC ICM C09J163-00 

ICS C09J007-00; C09J007-02; C09J171-12; H05K003-46 
CC 38-3 (Plastics Fabrication and Uses) 

Section cross-reference (s) : 76 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



f 



PI JP 2002146319 A 20020522 JP 2000-345067 20001113 <-- 

PRAI JP 2000-345067 20001113 

CLASS 

PATENT NO. CLASS PATENT FAMILY CLASSIFICATION CODES 

JP 2002146319 ICM C09J163-00 

ICS C09J007-00; C09J007-02; C09J171-12; H05K003-46 
IPCI C09J0163-00 [ICM, 7]; C09J0007-00 [ICS, 7]; C09J0007-02 
[ICS, 7]; C09J0171-12 [ICS, 7]; C09J0171-00 [ICS,7,C*]; 
H05K0003-46 [ICS, 7] 
IPCR C09J0007-00 [I, A] ; C09J0007-00 [I,C*]; C09J0007-02 
[I, A]; C09J0007-02 [I # C*]; C09J0163-00 [I, A] ; 
C09J0163-00 [I,C*]/ C09J0171-00 [I,C*]; C09J0171-12 
[I,A]; H05K0003-46 [I, A]; H05K0003-46 [I,C*] 
AB The composition compr ises_ a caprolac tone-modif ied epoxy resin , a curing agent, 
and a phenoxy resin . C^Thus} a composition was made from a mixture of Pheno 

Tohto 

YP 50S 50, DER 332 30, Placcel G 402 20, and dicyandiamide 2.91 parts. 
ST thermosetting epoxy resin adhesive film; caprolactone modified epoxy resin 

adhesive; elec circuit board adhesive film 
IT Adhesive films 

Printed circuit boards 

(thermosetting epoxy resin adhesive composition and adhesive film made from 
the same) 
IT Phenoxy resins 

RL: IMF (Industrial manufacture); PRP (Properties); TEM (Technical or 
engineered material use) ; PREP (Preparation) ; USES (Uses) 

(thermosetting epoxy resin adhesive composition and adhesive film made from 
the same) 
IT Plastics, uses 

RL: POF (Polymer in formulation); PRP (Properties); TEM (Technical or 
engineered material use) ; USES (Uses) 

(thermosetting; thermosetting epoxy resin adhesive composition and adhesive 
film made from the same) 
IT 427896-53-5P 

RL: IMF (Industrial manufacture) ; PRP (Properties) ; TEM (Technical or 
engineered material use); PREP (Preparation); USES (Uses) 

(2nd adhesive layer; thermosetting epoxy resin adhesive composition and 

adhesive film made from the same) 
IT 427896-51-3P 427896-52-4P 

RL: IMF (Industrial manufacture); PRP (Properties); TEM (Technical or 
engineered material use) ; PREP (Preparation) ; USES (Uses) 

(thermosetting epoxy resin adhesive composition and adhesive film made from 

the same) 

IT 141-32-2D, Butyl acrylate, polymers with phenoxy acrylate 

RL: POF (Polymer in formulation); PRP (Properties); TEM (Technical or 



DERWENT- ACC - NO: 2002-593730 
DERWENT- WEEK : 200410 
COPYRIGHT 2007 DERWENT INFORMATION LTD 



TITLE : 



Thermosetting adhesive for adhesive film, comprises 
epoxy resin containing preset amount of caprolactone 
modified epoxy resin and phenoxy resin curing agent 



PATENT-ASSIGNEE: 3M INNOVATIVE PROPERTIES CO [MINN] 

PRIORITY- DATA: 2000JP-0345067 (November 13, 2000) , 2002KR0013468 (March 13, 
2002) 



PATENT- FAMILY: 
PUB-NO 

KR 2003073756 A 
JP 2002146319 A 

APPLICATION-DATA: 
PUB -NO 

KR2003073756A 
JP2002146319A 



PUB- DATE 

September 19, 2003 
May 22, 2002 



APPL-DESCRIPTOR 

N/A 

N/A 



LANGUAGE 

N/A 

N/A 



APPL-NO 
2002KR0013468 
2000JP0345067 



PAGES 
000 
010 



MAINIPC 
C09J 163/10 
C09J 163/00 



APPL-DATE 
March 13, 2002 
November 13, 2000 



INT-CL (IPC) : C09J007/00, C09J007/02 , (D9J163/00 , C09J163/10 , 
C09J171/12 , H05K003/46 



ABSTRACTED- PUB-NO: JP2002146319A 
BASIC- ABSTRACT: 

NOVELTY - Thermosetting adhesive comprises epoxy resin containing -580 weight% 
(wt.%) of caprolactone modified epoxy resin and 805 wt . % of phenoxy resin 
curing agent with respect to the epoxy resin. 

DETAILED DESCRIPTION- An INDEPENDENT CLAIM is included for adhesive film (3) 
comprising an adhesive layer (1) containing the thermosetting resin. 

USE - For adhesive film (claimed) . 

ADVANTAGE - The adhesive film has excellent heat resistance and thermosetting 
property. 

DESCRIPTION OF DRAWING (S) - The figure shows a sectional drawing of the 
adhesive film provided with the conductive layer. 

Adhesive layer 1 

Conductive layer 2 

Adhesive film 3 

CHOSEN-DRAWING: Dwg.2/3 

TITLE-TERMS: THERMOSETTING ADHESIVE ADHESIVE FILM COMPRISE EPOXY RESIN CONTAIN 
PRESET AMOUNT CAPROLACTONE MODIFIED EPOXY RESIN PHENOXY RESIN CURE 
AGENT 

DERWENT-CLASS : A21 A81 A85 GCB V04 

CPI-CODES: A05-A01E3; A05-H06; A07-A03B; A08-D; A10-E07; A12-E01; G03-B02E; 
G03-B02E2; 



4/24/07, EAST Version: 2.1.0.14 



JB,2002-146319,A [DETAILED DESCRIPTION] 



Page 1 of 10 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the adhesive film which used thermosetting adhesive 

and it. 

[0002] 

[Description of the Prior Art] An electronic ingredient like a multilayer-interconnection plate is used for 
a note type personal computer, a cellular phone, or the electrical and electric equipment and electronic 
product like a digital camcorder in many cases for a miniaturization and lightweight-izing. A typical 
multilayer-interconnection plate is a build up substrate. 

[0003] Drawing 1 is the sectional view showing the structure of a build up substrate roughly. The build 
up substrate 10 forms the outer layer circuit 14 which formed the insulating layer 12 and the wiring layer 
13 by turns on the base substrate 1 1 (henceforth a "inner layer circuit") which consists of a conventional 
printed circuit board like a glass epoxy multilayer printed wiring board. 

[0004] An insulating layer 12 and a wiring layer 13 may be formed using the adhesive film with copper 
foil generally called copper foil with resin as indicated by JP,7-20241 8,A and JP,7-202426,A. 
[0005] The laminating of the adhesive film with copper foil is usually carried out to the base substrate 
1 1 through a thermosetting adhesive layer. And a thermosetting adhesive layer forms a wiring layer 13 
by the copper foil which forms an insulating layer 12, for example, remains partially on the 
thermosetting adhesive layer concerned with the subtractive process. 

[0006] The typical adhesive film with copper foil is equipped with copper foil with the thickness of 25- 
40 micrometers, and the thermosetting adhesive layer prepared by the thickness of 50-80 micrometers 
on this copper foil. The adhesive film with copper foil pastes up thermosetting adhesive on copper foil 
in the shape of a layer, and is formed. 

[0007] However, generally, cohesive force is low before hardening at hypoviscosity, and the 
thermosetting adhesive of an epoxy resin system does not show an adhesion operation. Therefore, if 
thermosetting adhesive is formed on the surface of copper foil without heating (with A-stage before 
hardening), the thermosetting adhesive layer obtained will become inadequate [ the bond strength to 
copper foil, or the reinforcement of itself ] . 

[0008] On the other hand, although the thermosetting adhesive layer obtained will become firm if heat 
hardening of the thermosetting adhesive is carried out in case it prepares on the surface of copper foil 
(B-stage), the melt viscosity also goes up. Therefore, in case an adhesive film with copper foil is used as 
an adhesive film, it is inferior to the temporary adhesive property under the conditions of not heating, 
and the processing stuck by pressure on elevated-temperature high-pressure conditions is needed. 
Consequently, adhesion becomes complicated and energy efficiency also worsens. 
[0009] Generally, manufacture of an adhesive film with copper foil is performed by carrying out heating 
sticking by pressure of the thermosetting adhesive fabricated copper foil and in the shape of a layer 
moderately using a lamination roll etc., in order to balance the reinforcement of a thermosetting 
adhesive layer, and melt viscosity. However, it is difficult to control temperature, heating time, and a 
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pressure by this manufacture approach appropriately. 

[0010] Even if it does not heat, the adhesives of the type which carries out temporary adhesion only by 
sticking are also proposed. Typical temporary adhesive adhesives are hot melt adhesive and a pressure 
sensitive adhesive. However, these adhesives of generally applying to a scarce above-mentioned 
electronic ingredient at the thermal resistance to solder are not desirable. 

[001 1] Furthermore, the thermosetting adhesive which shows a temporary adhesive property before heat 
curing is also known (T.Ashida, M.Ochi, K.Handa and J. Adhesion Sci.Technol., 12,749 (1988)). 
However, these adhesives are the ionicity adhesives which distributed the core / shell particle of the 
ionomer containing an ion component in the epoxy resin, such ionicity adhesives - a hydrophilic 
property - having - consequently, a conductor — for being easy to promote the migration of the copper 
ion between circuits, and forming an insulating layer, it is lacking in dependability. 
[0012] 

[Problem(s) to be Solved by the Invention] Then, this invention aims at offering the adhesive film using 
die nonionic thermosetting adhesive and it which show the thermal resistance which was excellent in 
after heat curing in the temporary adhesive property before heat curing. 
[0013] 

It is [technical problem Means] 0 fa****** sake This invention offers the thermosetting adhesive 
whose content of phenoxy resin the content of the above-mentioned c aprolactone modified epoxy resin 
is 5 - 80 % of the weight, and is 80 - 5 % of the weight in the thermosetting adhesive which changes 
including the epoxy resin containing a caprolactone modified epoxy resin, the curing agent to this epoxy 
resin, and phenoxy resin, and the above-mentioned purpose is attained by that. 
[0014] 

[Embodiment of the Invention] Generally, an epoxy resin can react with a curing agent on warming or 
ordinary temperature conditions, and can form a hardened material with a three-dimensional network. In 
this case, the hardened material of an epoxy resin is excellent in reinforcement, thermal resistance 
(especially solder thermal resistance), insulation, etc., and fits the application which pastes up with a 
inner layer circuit and forms a build up substrate. . 

[0015] The epoxy resin contained in the thermosetting adhesive of this invention needs to contain a 
caprolactone modified epoxy resin. A caprolactone modified epoxy resin means what the 2nd class 
hydroxyl group of various EPIBISU type epoxy resins was made to react with a caprolactone, and gave 
the 1st class hydroxyl group of an end. As a caprolactone, epsilon-caprolactone is usually used. A 
caprolactone modified epoxy resin has the structure shown below. 
[0016] 
[Formula 1] 

P K h 2 [ /=\ ? H 3/=\ h 2H h 2 | /=\ 9 H s/-=\ h, o 



[— m and n are positive integers among a formula.] ****** 

[0017] the weight per epoxy equivalent of a caprolactone modified epoxy resin ~ 200-5000 - it is 
preferably referred to as 1000-3000. The temporary adhesive property of thermosetting adhesive falls 
that this weight per epoxy equivalent is less than 200, and if 5000 is exceeded, thermal resistance will 
fall. 

[0018] A commercial thing may be used as a caprolactone modified epoxy resin, the "plaque eel G402" 
by Daicel Chemical Industries, Ltd., the "said GL61", and the "said GL62" - "-- this G101" - "-- this 
G102", "this 403X", etc. are mentioned. [ example / of a commercial caprolactone modified epoxy 
resin ] 

[0019] The caprolactone modified epoxy resin has the description that an elastic modulus is low and 
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cohesive force is high, and the epoxy resin containing it can show a temporary adhesive property like a 
binder with A-stage before hardening. 

[0020] Consequently, even if it does not heat this thermosetting adhesive, it can be stuck to copper foil 
and an effectiveness target, can support copper foil, and it is very advantageous to mass production 
method of the above-mentioned adhesive film with copper foil Moreover, even when it fabricates in the 
shape of a layer, the thickness change by the outflow of thermosetting adhesive decreases. 
[0021] Furthermore, in the adhesive film which has the adhesives layer which changes with 
thermosetting adhesive, the melt viscosity of a thermosetting adhesive layer becomes it low that 
thermosetting adhesive is A-stage. Consequently, a thermosetting adhesive layer can embed the front 
face of a inner layer circuit, and the level difference (for example, irregularity) of a wiring layer without 
air bubbles. 

[0022] Moreover, the epoxy resin before hardening is fusibility at an organic solvent like a methyl ethyl 
ketone. Consequently, by etching with a solvent that thermosetting adhesive is A-stage, a part of 
thermosetting adhesive layer can be removed, and the beer or the beer hall of an outer layer circuit 
required for the electrical installation between layers can be easily prepared now. 
[0023] The amount of the caprolactone modified epoxy resin contained in the thermosetting adhesive of 
this invention is preferably made into 20 - 40 % of the weight five to 80% of the weight. Coherent [ of 
an adhesives layer ] and adhesion decline that the content of a caprolactone modified epoxy resin is less 
than 5 % of the weight, and if 80 % of the weight is exceeded, thermal resistance will fall. 
[0024] The thermosetting adhesive of this invention can contain an epoxy resin like for example, the 
bisphenol A mold epoxy resin, a bisphenol female mold epoxy resin, a phenol novolak mold epoxy 
resin, a cresol novolak mold epoxy resin, a fluorene epoxy resin, glycidyl amineresin, aliphatic series 
epoxy, bromination epoxy, or fluorination epoxy used commonly in addition to the above-mentioned 
caprolactone modified epoxy resin, unless the purpose and effectiveness of this invention are spoiled. 
[0025] Especially the bisphenol A mold epoxy resin or a fluorene epoxy resin has the below-mentioned 
phenoxy resin and the compatibility which was very excellent, and can use it preferably. 
[0026] The content of the epoxy resin of this common use is usually preferably carried out to to 40 % of 
the weight to 50 % of the weight. If the content of the epoxy resin of common use exceeds 50 % of the 
weight, the cohesive force of an adhesives layer will decline. 

[0027] The curing agent to an epoxy resin is also contained in the thermosetting adhesive of this 
invention. It can react with an epoxy resin in warming or ordinary temperature by that, and heat curing 
of the thermosetting adhesive can be carried out. 

[0028] Especially the class of curing agent is not limited. For example, curing agents, such as an amine 
curing agent, an acid anhydride, a cyanogen amide, an imidazole, a cationic polymerization catalyst, and 
a hydrazine compound, are available. Especially a cyanogen amide is desirable from a viewpoint which 
has the thermal stability in a room temperature (30 degrees C). 

[0029] Usually, the curing agent is contained in this constituent only 0.1 to 30% of the weight. It is 
because it is in the inclination it to become insufficient hardening the amount of a curing agent as it is 
less than about 0.1 % of the weight, and it is in the inclination which spoils the property after heat curing 
on the other hand when about 30 % of the weight is exceeded. Suitably, the amount of a curing agent is 
0.5 - 10 % of the weight. 

[0030] Ph enoxy resin is also further contained in the thermosetting adhesive of this invention. Phenoxy 
resin means Pori (hydroxy ether) of the shape of a chain guided from diphenol and epichlorohydrin, 
such as bisphenol A. This is thermoplastics, has the structure similar to the above-mentioned epoxy 
resin, and tends [ comparatively ] to dissolve it. 
<Q j)03f pthe molecular weight of p henoxy resin— a weighted mean - general - 2,000-2.000.000 - it is 
preferably referred to as 10,000-200,000. a number average - general ~ 1,000-1,000,000 - it is 
preferably set to 5,000-100,000. 

[0032] A commercial thing may be used as phenoxy resin. "YP50S" by Tohto Kasei Co., Ltd., n YP55", 
the "PAPHENTM" series marketed from Tomoe Engineering, ' ' PKHMTM-3 0 " , n PKHCTM M , 
"PKHCTM", "PKHHTM", "PKFETM", etc. are mentioned as the example of commercial phenoxy 
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resin. 

[0033] Phenoxy resin is preferably contained in thermosetting adhesive in 40 - 20% of the weight of an 
amount 80 to 5% of the weight. If the amount of phenoxy resin is less than 5 % of the weight, it will 
become difficult to fabricate thermosetting adhesive in the shape of a film, and if it exceeds 80 % of the 
weight, the temporary adhesive property of thermosetting adhesive will fall. 

[0034] Thus, unlike above-mentioned ionicity adhesives, the thermosetting adhesive of this invention is 
not distributing the core / shell particle of the ionomer containing an ion component, consequently, the 
thermosetting adhesive of this invention ~ a hydrophilic property - not having - a conductor - the 
migration of the copper ion between circuits is prevented and the insulating layer excellent in electrical 
installation dependability is formed. 

[0035] In addition, the thermosetting adhesive of this invention may be made to contain the component 
and additive which are usually used for the adhesives for electronic parts. For example, the 
thermosetting adhesive of this invention may be made to distribute a conductive particle. In such a case, 
thermosetting adhesive becomes usable as a touch-down ingredient or an electromagnetic-compatibility 
(Electro Magnetic Interference: EMI) cure ingredient. 

[0036] The thermosetting adhesive of this invention can be fabricated in the shape of a layer, and can be 
used as an adhesive film. Generally, this shaping coats the solution which dissolved in the organic 
solvent and obtained thermosetting adhesive on a base material, and is performed by the approach of 
drying. What is necessary is just to perform coating with a knife coating method, the roll coating 
method, a die coating method, etc. Generally 1-50 micrometers of thickness of the layer of thermosetting 
adhesive are preferably set to 5-30 micrometers. However, when the thickness of the layer of 
thermosetting adhesive exceeds 50 micrometers, an adhesive film is prepared with a lamination process. 
[0037] As a base material, a polyimide film, polyester film, an aramid film, etc. are used in that case. 
Moreover, the film of a metal like sus, aluminum, and copper is sufficient as a base material. A base 
material may use what carried out exfoliation processing of the front face. As an organic solvent used 
for coating, a methyl ethyl ketone, lower alcohol (for example, a methanol, ethanol), toluene, ethyl 
acetate, such mixture, etc. are mentioned. 

[0038] Drawing 2 is the sectional view having shown roughly the adhesive film with a conductive layer 
of this invention. The adhesive film 3 with a conductive layer of illustration has the adhesives layer 1 
which changes with the thermosetting adhesive of this invention, and the conductive layer 2 (for 
example, copper foil) prepared on this adhesives layer. 

[0039] The adhesive film with copper foil is producible according to the 1 common-use technique 
described below. 

[0040] First, after preparing the thermosetting adhesive of this invention, this is coated on a base 
material (for example, polyimide film), and a thermosetting adhesive layer is formed. And copper foil is 
stuck on a thermosetting adhesive layer, and an adhesive film with copper foil is obtained. This 
lamination is performed for example, with a heat lamination process. 

[0041] Production of an adhesive film with copper foil can undo a roll-like base material, and can form a 

thermosetting adhesive layer on the front face, and the continuous process of winding up the copper foil 

supplied to this from a roll as lamination and a layered product can perform it. 

[0042] Moreover, copper foil can be thinned to about 1 micrometer by half etching between this 

production process. Generally, the energy which whose precision of a circuit pattern improves, so that 

copper foil is thin, and beer formation of an outer layer circuit takes, so that copper foil is thin is also 

reduced; 

[0043] Therefore, this approach is very effective at the point that an ultra-thin adhesive film with copper 
foil can be easily manufactured using the copper foil cheap in comparison generally marketed, without 
using expensive ultra-thin copper foil that it is hard to treat. 

[0044] Below, the manufacture approach of a build up substrate of having used the above-mentioned 
adhesive film with copper foil is explained. This adhesive film with copper foil is useful although a 
build up substrate is manufactured using a subtractive process. 

[0045] drawing 3 - especially ~ an insulating substrate « a conductor - it is the sectional view showing 
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typically the process which manufactures a build up substrate with a subtractive process from the base 
substrate which consists of a double-sided substrate equipped with the circuit. 
[0046] First, the base substrate 1 1 is prepared (refer to drawing 3 (a)). Next, the laminating of the 
adhesive film 3 with copper foil is carried out to the both sides of a base substrate (refer to drawing 3 
(b)). Here, the adhesive film with copper foil is used without stiffening the thermosetting adhesive layer 
1 (with A-stage). At this time, the thermosetting adhesive layer 1 is fixed to the front face of a base 
substrate based on that temporary adhesive property. That is, in the laminating of an adhesive film with 
copper foil, the thermocompression bonding process is unnecessary. Consequently, it becomes reducible 
[ consumption of energy, such as power, ]. 

[0047] moreover - even if the melt viscosity of this thermosetting adhesive layer is low and it does not 
impress a big pressure the front face of a base substrate, and a conductor - the level difference of a 
circuit can be graduated. This is considered to lead to improvement in the productivity of a build up 
substrate. 

[0048] Next, half etching removes a part of copper foil 2. And the exposed thermosetting adhesive layer 
is removed with etching by laser and the solvent by using the remainder of copper foil as a mask, and 
beer 4 is formed (refer to drawing 3 (c)). 

[0049] next, pass a DESUMIA process (not shown) -- plating ~ the conductor of copper foil and a base 
substrate - a circuit is connected electrically (refer to drawing 3 (d)). 

[0050] And the remainder of copper foil can obtain an outer layer circuit with the wiring layer formed in 
the desired pattern by removing a garbage by etching (refer to drawing 3 (e)). 
[005 1] Moreover, if needed, the process from drawing 3 (b) to drawing 3 (e) can be repeated, and 
multilayering of an outer layer circuit can be attained. At this time, even if it does not impress elevated- 
temperature high pressure (a short time, in addition ** are good.), adhesive films with copper foil are 
fixed. Consequently, an outer layer circuit can be efficiently multilayered now (refer to drawing 3 (f)). 
[0052] Moreover, the second thermosetting adhesive layer may be prepared as other operation gestalten 
of the adhesive film of this invention on the adhesives layer which changes with the thermosetting 
adhesive of this invention, and a bilayer mold adhesive film may be offered. As for the second 
thermosetting adhesive used for forming this second thermosetting adhesive layer, it is more desirable 
than the thermosetting adhesive of this invention to excel in the insulating property after heat curing. 
[0053] The example of a thermosetting resin constituent desirable although used as the second 
thermosetting adhesive is indicated by Japanese Patent Application No. No. 326815 [ 1 1 to ]. This 
thermosetting resin constituent is a formula [0054]. 
[Formula 2] 

H2 H H 2 



R R R R 

[0055] X is C (R)2 among [type, R is a hydrogen atom or the alkyl group of carbon numbers 1-3 
independently, respectively, and Y is a formula [0056]. 
[Formula 3] 




[0057] It comes out, and it is the fluorene frame content radical of the structure shown, and n is a bigger 
integer than 10.] It is the thermosetting adhesive constituent which comes out and changes including the 
curing agent to the polyhydroxy ether of the structure shown, an epoxy resin, and an epoxy resin. An 
epoxy resin and a curing agent can use the thing of common use. 

[0058] A bilayer mold adhesive film fabricates the second thermosetting adhesive in the shape of a layer 
first, and this is stuck with the adhesive film of this invention, and it can manufacture it. Shaping should 
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just perform the second thermosetting adhesive like the shaping approach of the thermosetting adhesive 
of this invention in the shape of a layer. 1-100 micrometers of thickness of the second thermosetting 
adhesive layer are usually preferably set to 5-50 micrometers. Lamination of the second thermosetting 
adhesive layer and the adhesive film of this invention is performed for example, with a heat lamination 
process. 

[0059] If a bilayer mold adhesive film is used, the insulating property of an outer layer circuit can be 
strengthened by the second thermosetting adhesive layer, embedding the thermosetting adhesive layer of 
this invention equipped with the high fluidity in a inner layer circuit, and graduating a inner layer circuit. 

[0060] In case a bilayer mold adhesive film manufactures a build up substrate using an additive process, 
it is useful. An additive process is the approach of forming a multilayer circuit with laser beer using the 
insulating material which consists of a thermosetting adhesive film. 

[0061] In the adhesive film used with this additive process, it is required to be compatible in the high 
fluidity at the time of the embedding of a inner layer circuit and the insulating property (a high glass 
transition point (Tg), a low dielectric constant, fire retardancy, stress relaxation nature, and outstanding 
EMI (Electronic Magnetic Interference) property) which excelled after heat curing. 
[0062] As mentioned above, the thermosetting adhesive layer of this invention is excellent in the fluidity 
of the thermosetting resin with which it fills between the circuits at the time of the embedding of a inner 
layer circuit since melt viscosity is low. Consequently, since melt viscosity can embed a circuit easily 
low and a bilayer mold adhesive film has temporary sticking-by-pressure nature, after pressing it for a 
short time, it can also carry out a post cure within oven. Moreover, the second thermosetting adhesive 
layer prepared on the thermosetting adhesive layer of this invention is excellent in the insulating 
property after heat curing. 

[0063] Consequently, without making heat press conditions severe, the second thermosetting adhesive 
layer excellent in properties, such as high Tg and a rate of a low dielectric constant, can cover the 
thermosetting adhesive top of this invention embedded between circuits, and the connection 
dependability by beer can be guaranteed. Furthermore, by distributing the thickness of each class 
suitably, it excels in embedding nature, and there is little thickness change by outflow and it becomes 
possible [ demonstrating the engine performance excellent also in the property as an insulating 
material ]. 
[0064] 

[Example] Hereafter, this invention is explained according to an example. However, this invention is not 
limited to these. In an example, the "section" is weight criteria. 

[0065] According to the production table 1 of an adhesive film, specified quantity combination of the 
curing agent of phenoxy re sin (Tohto Kasei. YP50S^ with the number average molecular weight of 
11,800, a P QRIKAPUROKAKUTON modified epoxy resin (Daicel Chemical Industries, G402) with 
the weight per epoxy equivalent of 1340, an epoxy resin (Dow Chemical Japan, DER332) with the 
weight per epoxy equivalent of 174, and a dicyandiamide (DICY) was carried out, and the thermosetting 
adhesive of examples 1-4 was prepared. These heat-curing mold adhesives constituents were melted to 
the mixed solvent of a methyl ethyl ketone and a methanol, and the coating solution was obtained. 
[0066] Moreover, the thermosetting adhesive and the coating solution of an example 5 were prepared 
like the above except having used phenoxy resin (Tohto Kasei, YP55) with the number average 
molecular weight of 9,760, and an epoxy resin (Tohto Kasei, YD 128) with the weight per epoxy 
equivalent of 1 80 instead of the above-mentioned phenoxy resin (Tohto Kasei, YP50S) and an epoxy 
resin (Dow Chemical Japan, DER332). 
[0067] 
[Table 1] 
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YP50S 


DER332 


G402 


DICY 




mmmi 


50ft 


30 ft 


20 ft 


2.91ft 




nmi2 


40 ffi 


30 ft 


30 ft 


2.91ft 




&mm3 


40 ffi 


30 ft 


20 ft 


2.91ft 


PolyA=6 


mm\4 


30 ft 


30 ft 


40 ft 


2.91ft 






YP66 


YD128 


G402 


DICY 






50ft 


30 ft 


20 ft 


2.0 ft 





Phenoxy resin : YP50S, Tohto Kasei, number average molecular weight 1 1,800 YP55, Tohto Kasei, 
number-average-molecular-weight 9,760 epoxy resin : DER332, Dow Chemical Japan, Inc., weight per 
epoxy equivalent 174 YD128, Tohto Kasei, weight-per-epoxy-equivalent 180PCL-epoxy: G402, Daicel 
Chemical Industries, Ltd., and weight-per-epoxy-equivalent 1350DICY: dicyandiamide PolyA: n- 
butylacrylate/phenoxyacrylate=50/50 copolymer [0068] The adhesives layer which the whole surface of 
a PET film with a thickness of 25 micrometers was made to dry each coating solution of examples 1-5 
for 20 minutes at 100 degrees C next after carrying out specified quantity spreading, and had the 
thickness of 30 micrometers was formed, and the adhesive film was obtained. The description of a film 
is shown in Table 2. 
[0069] 











mm] 2 




mmm 3 




mm 4 









[0070] Moreover, about examples 1 and 2, the adhesive film of an adhesives layer with the thickness of 
25 micrometers was also produced. 

[0071] After exfoliating the adhesives layer of the viscoelastic property examples 1-3 of an adhesive 
film from a PET film, it asked for the rate of dynamic viscoelasticity (eta*) as follows. First, the storage 
shearing modulus (G 1 ) and the loss shearing modulus (G") were measured using dynamic viscoelasticity 
equipment ("RDAII" by REOMETO Rix Corp.), raising temperature at 5 degrees C/m from 60 degrees 
C by 260 degrees C under the angular velocity (omega) of 6.28 rad/sec. Based on the obtained measured 
value, the rate of dynamic viscoelasticity (eta*=(G'2+G"2) l/2-/omega) was computed. The rate of 
dynamic viscoelasticity of each above-mentioned adhesive film in 100 degrees C, 1 10 degrees C, 120 
degrees C, 1 30 degrees C, 140 degrees C, and 1 50 degrees C is shown in Table 3, respectively. 
[0072] 





loot: 


not: 


i20t: 


i30t: 


14CC 


160t 




6600 


4000 


1800 


1100 


660 


310 




3200 


1700 


1000 


560 


340 


200 




3300 


2020 


900 


440 


240 


130 



[0073] Then, the adhesive film of examples 1 and 2 was heated at 150 degrees C for 3.5 hours, was 
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hardened at them, was fabricated to the plate which consists of the thickness of 1mm, a width of 10mm, 
and die length of 50mm, and measured the storage torsion elastic modulus (Y') and the loss torsion 
elastic modulus (Y M ) as follows. 

[0074] That is, it measured using the above-mentioned dynamic viscoelasticity equipment, respectively, 
raising temperature at 5 degrees C/m from 30 degrees C to 200 degrees C under the angular velocity 
(omega) of 6.28 rad/sec. And in the temperature from which Y7Y" (=tandelta) becomes max, it asked 
for the glass transition temperature of a plate, respectively. The storage shearing modulus (G') of the 
plate in 260 degrees C is shown with the glass transition temperature (Tg) of a plate in Table 4, 
respectively. 
[0075] 





TgCt) 


G'(Pa)at260 < t: 




105 


2.3e7 


%*«2 


105 


2.0e7 



[0076] The following solder heat tests were performed about the adhesive film of the examples 1 and 2 
with the thickness of 25 micrometers of solder heat tests. 

[0077] First, the adhesive film was inserted in between, after sticking rolling copper foil ("SPCC-SB" by 
Nippon Foil Mfg. Co., Ltd.) with the thickness of 25 micrometers, and a polyimide film ("Kapton V" by 
Du Pont) with the thickness of 25 micrometers, heat curing of the adhesive film was carried out at 150 
degrees C for 2 hours, and the sample was obtained. Next, this sample was left under 30 degrees C / 
60%RH (relative humidity) for 1 hour. 

[0078] Then, turning copper foil caudad, the sample was dipped in the 260-degree C molten solder bath, 
and was left for 60 seconds. At this time, the existence of gassing from a sample was observed and 
success was given to the sample air bubbles are not accepted to be by viewing. The result of the solder 
heat test to each sample is shown in Table 5. 



[0079] 




rTable 51 








rnmn 









[0080] About the adhesive film of the adhesive strength measurement examples 1-5, adhesive strength 
measurement was performed as follows. First, the above-mentioned adhesive film was stuck with rolling 
copper foil with a thickness of 25 micrometers. 

[0081] And after carrying out thermocompression bonding of the above-mentioned adhesive film and 
the rolling copper foil for 60 seconds under the temperature of 120 degrees C, and 20kg/cm2 pressure, 
they were left at the room temperature (30 degrees C) for 1 hour or more. And 180-degree peel strength 
which pulls a polyimide film at the rate of per minute 50mm, and is removed from an adhesive film was 
measured, and it asked for the initial adhesive strength of an adhesive film to rolling copper foil. 
[0082] Moreover, after carrying out thermocompression bonding of another adhesive film for 60 
seconds under the temperature of 120 degrees C, and the pressure of 20 kgf/cm2, it heats at 150 degrees 
C for 2 hours, heat curing was carried out to them, and it was left at the room temperature for 1 hour or 
more. And it asked for the after [ heat curing ] adhesive strength of the adhesive film to rolling copper 
foil like the above. 

[0083] The initial adhesive strength to the rolling copper foil of each above-mentioned adhesive film 

and after [ heat curing ] adhesive strength are shown in Table 6, respectively. 

[0084] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



4/24/07 



JE,2002-146319,A [DETAILED DESCRIPTION] 



Page 9 of 10 



/Table 61 









mmmi 


350 


460 




710 


540 




280 


390 


31*094 


1230 


450 




150 


860 



[0085] Moreover, about the adhesive film of an example 1 - an example 3, and an example 5, it asked 
for the following initial adhesive strength and the following last adhesive strength to copper foil instead 
of said copper foil by the same measurement as the above, respectively. A result is shown in Tables 7-9. 
[0086] (1) Rolling copper foil which has the thickness of 9 micrometer (Fukuda Metal Foil & Powder, 
VP) 
[0087] 









mmmi 


230 


640 




400 


640 




300 


660 




200 


670 



[0088] (2) Electrolytic copper foil which has the thickness of 1 8 micrometer (Fukuda Metal Foil & 

Powder, CF-T9 BHV) 

[0089] 









XHMl 


550 


960 




790 


910 




280 


740 


&mm5 


340 


1260 



[0090] (3) Electrolytic copper foil which has the thickness of 1 8 micrometer (Fukuda Metal Foil & 

Powder, CF-T9 HTE) 

[0091] 









mmmi 


820 


590 


nmw2 


920 


480 




440 


950 


$smms 


480 


850 



[0092] The solvent etching trial was performed as follows to the adhesive film of the solvent etching 
trial example 1 . First, under the roll temperature of 100 degrees C, and 2m rate for /, this adhesive film 
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carried out the heat press with the rolling copper foil of 9-micrometer thickness, and obtained the 
adhesive film with copper foil. 

[0093] Next, temporary adhesion of this adhesive film was carried out with the polyimide film with the 
thickness of 25 micrometers. And after carrying out the mask of the rolling copper foil in part with 
adhesive tape with a width of 5mm, the line with a width of 0.5mm was formed by dipping in the 
solvent which consists of 20% of the weight of a ferric-chloride water solution, and etching rolling 
copper foil. 

[0094] Next, adhesive tape was removed from rolling copper foil, and rolling copper foil was washed 
with water with the adhesive film and the polyimide film. And when the methyl ethyl ketone (MEK) 
was sprayed on the adhesive film for about 1 minute, the adhesive film was able to be flushed 
completely and was able to be removed. And after drying for 30 minutes at 100 degrees C, the adhesive 
film was heated at 1 50 degrees C for 2 hours, and performed the hardening. 

[0095] The bilayer mold adhesive film containing production of a bilayer mold adhesive film and the 
adhesive film of the evaluation example 1 was produced and evaluated as follows. 
[0096] First, the second thermosetting adhesive was prepared according to Table 10. Next, after coating 
this second thermosetting adhesive on the above-mentioned polyimide film, it dried, and the second 
thermosetting adhesive layer which it has in 30-micrometer thickness was formed. It was checked that 
this second heat-curing resin layer shows the fire retardancy of a VTM plane 1 this in UL (Underwriters 
Laboratories) specification. 



[0097] 
Table 10 1 




YP65 


60 


YD128 


i5 a 


YDB400 


15 ft 


AME-130 


10 « 


DICY 


1.5 n 



YDB400: A bromination epoxy resin, Tohto Kasei, a weight-per-epoxy-equivalent 400AME- 130:5 
antimony-oxide sol, 30% [0098] After carrying out thermocompression bonding of this second heat- 
curing resin layer to the adhesive film of the example 1 with the thickness of 30 micrometers for 60 
seconds under the temperature of 120 degrees C, and 20kg/cm2 pressure next, it was left at the room 
temperature (30 degrees C) for 1 hour or more. 

[0099] This bilayer mold adhesive film asked for initial adhesive strength and after [ heat curing ] 
adhesive strength like the measurement of 180-degree peel strength mentioned above. Initial adhesive 
strength and the last adhesive strength were 120 gf/cm and 680 gf/cm, respectively. 
[0100] 

[Effect of the Invention] The adhesive film using the nonionic thermosetting adhesive and it which show 
the thermal resistance which was excellent in after heat curing in the temporary adhesive property was 
offered before heat curing. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Thermosetting adhesive whose content of phenoxy resin the content of this caprolactone 
modified epoxy resin is 5 - 80 % of the weight in the thermosetting adhesive which changes including 
the epoxy resin containing a caprolactone modified epoxy resin, the curing agent to this epoxy resin, and 
phenoxy resin, and is 80 - 5 % of the weight. 

[Claim 2] The adhesive film which has the adhesives layer which changes with thermosetting adhesive 
according to claim 1 . 

[Claim 3] The adhesive film with a conductive layer which has the adhesives layer which changes with 
thermosetting adhesive according to claim 1, and the conductive layer prepared on this adhesives layer. 
[Claim 4] The bilayer mold adhesive film which has the adhesives layer which changes with 
thermosetting adhesive according to claim 1, and the second thermosetting adhesive layer prepared on 
this adhesives layer. 



[Translation done.] 
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